Introduction
Intestinal absorption and body retention of barium in rats and strontium in rats and in man is reduced by giving the sodium alginate derivative, Manucol SS/LD2, orally (Harrison, Humphreys, Sutton and Shepherd 1966 , Harrison 1968 , Hesp and Ramsbottom 1967 , Patrick, Carr and Humphreys 1967 , Silva, Fleshman and Shore 1970 , Sutton 1967 . As far as strontium is concerned, a second alginate derivative, OG1 ) containing more guluronic and less mannuronic acid than SS/LD2, has a greater effect (in rats, Patrick et al. 1967 ; in man, Sutton 1967) . The present series of experiments was designed to see if this chemical modification also affected barium absorption .
A comparison was made in rats of the effect of three alginate derivatives when added to the diet on (a) the retention of orally-administered barium, and (b) the retention and excretion of an injection of barium .
Materials and methods

. Sodium alginate
The three alginate derivatives tested were : (1) Manucol SS/LD2, obtained from Alginate Industries Ltd, 22 Henrietta Street, London WC2 . (2) OG1 prepared by selective precipitation and partial acid hydrolysis of SS/LD2 . (3) 50M prepared by y-irradiation and acid precipitation of SS/LD2 (Humphreys and Howells 1970) .
. Diet
90 per cent powdered stock nuts with a 10 per cent addition of either chromatographic cellulose (control diet A), Manucol SS/LD2 (diet B), OGI (diet C), or 50M (diet D) . The diet was mixed with distilled water and fed as a paste .
.3 . Barium tracer
The radioactive marker was either 131 Ba or 133Ba, radioactive half-lives 11 . 5 days and 10 .3 years, respectively . For oral administration a solution of the marker in barium chloride was mixed with the diet on the third and fourth days . For parenteral administration, a small volume of a similar solution in saline was injected on the third and fourth days (131 Ba) or on the third day only ('"Ba) .
A total of 78, 12-week-old, inbred albino female rats was divided into 16 groups . All were housed in individual metabolism cages and fed for six days on one of the four diets, A, B, C or D . Urine and faeces were collected from the time of the injection or the first oral administration of radioactive marker until the death of the animal on the seventh day . At death, the gut and contents were separated from the rest of the carcass, and all samples of carcass, gut, faeces and urine were thermally ashed before assay . Details of the treatment and diets given are shown in the plan of the experiments (table 1) .
t Number of rats in parentheses . The amount of orally-administered radioactive marker retained in the carcass is expressed as a percentage of the recovered activity (urine + faeces + carcass+gut and contents) for each group . Table 2 shows that addition to the diet of up to 740 µg of barium as the chloride does not significantly alter the retention of the marker in the control, SS/LD2 or OG1 fed rats . All three alginate derivatives caused a large reduction, relative to the controls, in the retention of the marker ; the reduction by 50M was about four-fold and by SS/LD2 and OG1 about eight-fold .
3 .2 Table 3 gives the results for injected barium . The carcass, urine and faecal contents are expressed as a percentage of the recovered activity . All the alginate-fed rats retained a smaller fraction and excreted in their faeces a larger fraction of the injected activity than the controls, but the effect of alginate on retention was much smaller than for ingested barium . Table 3 . Carcass, urine and faeces content of injected radioactive barium expressed as percentage of the total recovered activity . The S .E.s are given in parentheses .
4 . Discussion 4.1 The retention of orally-administered radioactive barium by the rats receiving SS/LD2, OG1 or 50M, was J, 8 and 1, respectively, of that of the controls .
In comparison the retention of 85 Sr in rats under comparable experimental conditions was I and J of the control values for SS/LD2 and OG1, respectively (Patrick et al. 1967) . Thus the enhanced effect of the guluronic-acid-enriched alginate OG1, over SS/LD2, for strontium is not apparent for barium, although both alginates reduce the retention of barium more than they do for strontium . A greater effect of SS/LD2 on the absorption of barium as compared with strontium was also observed by Silva et al. (1970) .
.2
In the present experiments, four days after parenteral administration, the carcass content of the radioactive marker was 5-12 per cent lower in the alginate-fed rats than in the controls . This reduction in retention was accompanied by a small but significant increase in faecal excretion of the marker, suggesting that one mechanism of alginate action is inhibition of re-absorption of barium from the gut . The alginate 50M has a lower guluronic acid content that OG1 (90 per cent compared with 95 per cent), but the low effectiveness of 50M compared with OG1 is more likely to be attributable to its recently discovered chemical instability (unpublished observations) .
.4
Since SS/LD2 and OG1 reduce strontium absorption in rats and in man (Patrick et al. 1967 , Sutton 1967 and all three alginates reduce barium retention in rats, it is concluded that in man the ingestion of any one of the alginates tested would reduce appreciably the absorption of dietary barium and hence any radioactive nuclides of barium that might be present . In the event of accidental internal contamination of the body by radioactive barium, continued feeding of alginates may also help to reduce the body content of barium by enhancing the faecal excretion .
